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(54) ri4APAB/1l4HECKAR A0PHHPYIO1HAH 
TO/10BKA 

(57) 143o6peTeHne othocmtc* k He<trreAo6biB3- 
»oiueft npoM-CTM i/i npeAHaaManeHO ai* 6ype- 

HMfl M 3KCnnyaT3UMM BOAWHUX. He<|)TflHWX M 

raaoBbix CKaaxMH. Uenb - noBuuieHne 3<t><J>eK- 

TMBHOCTM paSOTW rHAp3B/lMHeCKOM AOpHMpyiO" 

inert ronoDKH 3a cneT o6ecneneHiifl 
CTa6nnw3auMM no/ioxeHwa noABUXMbix cckto* 
Pob bo BpeMH pa6oTW. A/ifl 3Toro eepxHMM m 



HUXHUll TOPUbl nOABUXHWX CCKTOpOQ BbinO/T- 

HeHbi b npoAO/ibHOMceneHMM rnAP3B/iM4ecK0vi 
AOpHupyK>mert ro/iOBKM c OKpyrneHneM no pa- 
Anycy. paBHOMy no/iOBWHe ahmhw noABwwHO- 
ro ceKTopa b npoAO/tbHOM ce^entm c uenrpoM 
b paBHoyAa/ieHHOw ot Bepxnero n HMwnero 
topuob cexTopa tomkc MaKCMManbHbiw A^a- 
MeTp b nonepenMOM ceMenuM pa6oMe* noBep- 

XHOCTH CeKTOpOB BbinO/lHCH Ha P3CCTOPHMM . 

onpeAe/i»eMOM no MaieMaTimecKOw 4>-/ie. ot 
aepxMux topuob ceicTopoB. noc/ieAHwe b pa6o- 
seM nonoxeHnu nepeMemaforcfl 6e3 nepexo- 

COB, HTO C03AaeT H3H8birOAHeMUJMe yC/10BM« 

pa6oTbi cexTopoB h ynpyrow Tpy6HaTOrt Ana<t>- 
parMw. yMeHbiuaeT oceBbte m paAna/ibHwe Ha- 
rpy3KM Ha Reran* to/iobkm m HKT, Ha kotopwx 
cnycxaeTCJi ro/ioaxa. w noBwiuaeT KasecTBO 
pacujuppeMoro n/iacTwpn b o6caAHOi/i Tpy6e. 
BunonneHMe topuob ceiaopoB no paAnycy wc- 
K/itonacT 3aKnnHHBaHne m o6pa30BaHne ico/ib- 
ueBoro 3a3opa Me*Ay ceKTOpaMM w (j>/iaHqeM 
b c/iyMae noaopoia ceKtopOB. 3 wn. 



M3o6peTeHMe othocmtch k He<t>TeAo6uBa- 
K>meM npoMuuj/ieHHOCTM. b M3CTHOCTM k 6ype- 

HMtO M 3KCn/iyaTaUMM BOAWHWX. He<J>TflHblX M 

ra3QBwx cxaa^KMH ycT3HOBKM nepeKpusa- 
renew b cKBa^nnax c ue/ibio eoccTaHOB/ieHM* 

repMeTMHHOCTM 06C3AHblX KOHOHH. 

Uenbio M3o6peTeHM« as/meTca noBuwe- 
hue 3<t><t>eKTWBHOCTM pa6oTu ruApaB/insecKOM 
AOpHtipyioiueii ronosicw 33 cmct o6ecneHeHW» 
CTa6n/iM3aunn no/ioxeHUP noABMttnux cexTo- 
pob oo opeMfl pa6oTbi. 

Ha <t>nr. 1 cxeMaTMMHO npeACTaBnena tma* 
paenvisecKafl AopHnpyioman to/iobks. nonepeM- 
Hbiii pa3pe3; H3 <J>nr. 2 - to xe. c noeepHyrbiMn 
ceiaopaMM b pa6oneM no/ioxeHwn; na 4>nr. 3 - 

CXCM3 CMn. ACMCT8yK)lAMX H3 CeXTOp. 



ruApasnnMecKaa AopHnpy»omafl ronoflxa 
HMeeT no/iyio anaHry 1. m3 KOTOpyK) OAGTa 
ynpyran Tpy6M3Tas A^a^parMa 3. Me^Ay 
4>/i3HuaMvt 2 noMeu^eHbi noAsuxcHbie ceKTopa 
4. BepxHMM h hmwhmm Topuw ceKTOpOB, npn- 
/ieraK)iMMe k (J)/iaHuaM. Bbino/iHenbi b npoAonb- 
hom ceneHWM AopHnpyK>mew to/iobkm co 
cxpyr/ieHweM no paA^ycy. paBHOMy no/?OBMne 
AHMHbi ceKTopa b npOAonbHow nnocxoCTM C 
ueHTpoM b paBH0yA3neHH0i4 ot sepxHero n 
HM^Hero topuob noABM^Horo ceKTopa TOMice. 
a MaKcuMa/ibHbiw A^aMeip b nonepeHHOM ce- 
hghmm ruApaonnHecKoii AOpHMpyK>tueM rono- 
BKii pa6oHew noBepxHocTn ceKTopoB. 
KOHTaxTMpyioiaeii c pacujupneMbiM n/iacTw 
peM, Bbino/iHeH na paccTO«Hnn X ot aepxHwx 

TOPUOB nOABUXHWX CeKTOpOB B OpOAO/lbHOM 
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ceneHMM noc/ieAHMx. onpeAfe"*eMOM s coot- 
BeTCTBMM co c/ieAy>omeM aaencuMOCTbio: 

X = ^-H(0.3 +sln/3), 5 

rae L - AHMHa noABMXHoro ceKTopa b npo- 

AO/lbHOM n/IOCKOCTM. 

H - paccTOWHwe mokay npjiMOrt. napa/i- 
ne/ibHOM npoAO/ibHow ocm xopnyca. npoxoA»- 10 
mefl nepea paBHoyAaneHHyx) ot aepxnero m 
HH)KHero Topuoa noABMXHoro cexTopa TOMxy. 
m tom k oft noABMXHoro cexTopa, MaxcMMa/ibHo 
yAa/ieHHOft ot npoAO/ibHOii ocm xopnyca; 

P - yron Hax/iOHa k npoAO/ibHOM ocm tma- 1 5 
paanimecxoft AopHiipyioiuew ronoBxw pa6oMeft 
nooepxHOCTM noABMJKHoro cexTopa. 

K noBepxHOCTM, npw/iera»omeM k Ana<t>- 
parMe. xaxAoro BToporo noA8M*Horo cexTopa 
npucoeAMHeMw MeTa/1/insecKue n/iacTMHbi 5. K 20 
n/iacTMHdM co ctopohu A^a<)>parMbi npncoe- 
AMHeHw npoxnaAxvi 6 M3 nnoTHOM TxanM Tax. 
mto xpa« TxaHM BbtCTynaiOT 3a xpaa nnacTHH 5. 

npM C03A3HMM AdB/ieHMfl B yCTpOMCTBC, 

Tpy6saTafl AMa$parMa 3 pacLunp«eTc» m pa3- 25 
ABuraeT cexTopu 4 ao ynopa nepea n/iacTupb 
8 a peMOHTupyeMyio Tpy6y 1. Flpw 3tom o6pa- 

3yK)U|MMCfl MOKAy CeXT0p3MM 60KOBOM 3330P 

nepexpuaaeTcn BbiCTynawiunMn m3CTsimm 
nnaCTWH 5, KOTopue npM*cMMa>OTCH A^acJ)par- 30 
mom k onopHUM noBepxHOCT«M CMexcHbix cex- 
Topoa, a xpap npox/iaAOK noAru6a>OTcn. 
saxpbisaa ocTaeuLiiiecfl 333opw no xpasiM nna- 

CTMH. Ilpw npOT5HMB3HMH TO/10BKI1 Meoe3 nfl3- 

CTwpb cexTopu 4 see BpeMu ocTaiOTCw 35 
napa/t/ie/ibHbiMM ocm to/iobkm. ripn aaxoAe 
(m/ih abixoAe) ronoBKH b n/iacrupb 8 cexTopa 

HaX710HflK)TCfl no 0TH0UJ6HMK) K OCM fO/lOBKM. 

npM 3tom MAeT TO/ibxo nepepacnpeAe/ieHMe 
x/iMHpBoro TopuoBoro 3d3opa y c A&yxcTopoH- 40 
Hero Ha oahoctopohhmm 2y M axc. ho oGpaaosa- 
HMfl CKB03H0rO xo/ibueaoro 333opa Me*Ay 
(})naHueM 2 m cexTopaMM 4 hc npoMcxoAMT. a 
x/iMHOBbie 3d30pbi 3ano/iMflK3TCfl npox/iaAxa- 
mm M3 TxaHM. BunonneHMe pa6oMeM noBepx* 45 
hoctm. KOHTaxTMpyioiueM c pacuiMpneMWM 
n/iacTbipeM noABMXHbix cexropos co CMeme- 
HMeM MaxcMMa/ibHoro AwaMeTpa. npMBOAMT k 



mx napa/i/ie/ibHOMy nepeMeiueHMK) b pa6oMeM 
no/ioxeHMM 6e3 nepeicocoB, mto C03AaeT HaM- 
BuroAHeMiijMe ycnoBMH pa6oTw ai* cexTopoB 
m ynpyroM Tpy6MaTOM AMa<t>parMbi. yMeHbiuaeT 
oceBbie m paAna/ibHwe Harpy3XM Ha a6T3am 
ro/ioaxM m HacocHO-KOMnpeccopHbie Tpy6w, 
Ha xoTopwx cnycxaeTca ronpBka. m noBwiuaeT 
xaMecTBO npM/ieraHM» pacu>np»eMoro n/iacTbi- 
pw k o6caAHOM Tpy6e. 

Bbino/iHeHMe topuob cexTopoB no paAwy- 
cy MCx/iioMaeT 3ax/)MHMaaHMe m o6pa30B3HMe 
xo/ibueBoro 333opa MexAy cexTopaMM m <J>/iaH- 
ueM b c/iyMae noaopoTa cexTopoa. 
OopMy/ia n3o6peTeHM« 
rMApaB/iMMecxa» AopNMpywmaa ro/iOBxsf 
no 3bt, cb. f\fc 641070. OT/iiiMdioiMdPCfl 

TeM, MTO. C Ue/lbK) nOBWUieHMH 3(J)4>eKTMBH0CTM 

pa6oTbt rwApaB/iMHecxoM AopHMpytotueft ro/io- 
bkm 3a CMei o6ecneMeHMA cTa6M/iM3aqMM nono- 

XeHMff nOABMXHblX C6KTOP08 BO BpeMfl 
pa60Tbt. BepXHMM M HM)KHMM TOpL|bl nOABMX- 

hwx cexfopoB BbinonHeHu a npoAO/ibHOM ce- 
mchmm fMAPaamiMecKOM AopHMpyxxqeM ronoBXM co 
cxpyr/ieHMeMnopaAMycy.paBHOMynonoBMHeAnM * 
Hbi noABMXHoro cexTopa b ynoM»nyTOM ceMe- 

HMM C UeHTpOM B pa BHOyA3/ieHHOM OT 

BepxHero m HM)KHero topuob noABMXHoro cex- 
Topa TOMxe. a MaxcMMa/ibHbJM AMdMeTp b none- 
peMHOM ceMeHMM pa60MeM noaepxHocTM 
noABMKHbix cexTopoa Bbtno/iHeH Ha paccron- 

HMM X OT BepXHMX TOPUOB nOABMMHMX cexTO- 

pOB. onpeAenweMOM s cootb6tctbmm co 

cneAyotueM 3aBMcwMor/rbK>: 

X =^"H(0.3 +sln/?). 

tac L - A"MH3 noA8MXHoro cexTopa b npo- 
AO/ibHOM nnocxoCTw: 

H - paccTOPiHue Me^Ay np^MOM, napa/i- 
ne/ibHOM npoAO/ibHOM ocm xopnyca. npoxoA»- 
luevi Mepe3 paBHoyAaneHHyio ot sepxHero m 
HMxnero topmob noABMXHoro cexTopa TOMxy. 

M TOMXOM nOABMXHOrO CCXTOpa. M3XCMMd/1bHO 

yAaneHHOM ot npOAonbHOM ocm xopnyca; 

ft - yro/i Hax/iona x npoAO/ibHOM ocm tma* 
paanMMecxoM AopHMpyiouieM to/iobkm pa6oMeM 
nosepxHOCTM noABMXHoro cexTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 



1663179 
2 



The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=Y" H ( a3+sin P)' 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely- woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided ly^ occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

^ = y-//(0.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 



1663179 



Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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[see Russian original for figure] 
Casing 



Fig. 4 
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